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DETAILED ACTION 

Claims 19, 23-42, 54-57 are pending and have been examined on the merits. 
Claims 19, 25, 27, 33, 35 and 37 have been amended. 



Response to Arguments 



Applicant's arguments filed 01/31/2008 have been fully considered but they are 
not persuasive. 

Rejections and/or objections not reiterated from previous office actions are 
hereby withdrawn. The following rejections and/or objections are either reiterated or 
newly applied. They constitute the complete set presently being applied to the instant 
application. 

Applicant argues that one of ordinary skill in the art would not have had a 
reasonable expectation of success in trying to combine the teachings of Cote with that 
of Chick to obtain the presently claimed invention. Applicant asserts that Chick does not 
provide any teaching as to how one might alter the fluorescent reagents or substitute 
them with other fluorescent reagents so as to allow the reagent to have a size and 
chemistry that would allow it to diffuse across the cellular membrane of a skin cell to 
allow monitoring. 

This is not found persuasive because, as Applicant states on page 18 line 28 of 
the specification, "it is well known that specific dyes bind to cellular structures and allow 
imaging and anatomical/histological studies of intracellular structures". In addition Chick 
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specifically teaches that a variety of modes of placing the reagents in communication 
with the analytes may be used (column 16 line 37). Modification of the reagents is also 
explicitly suggested by Chick as desirable in order to optimize the detection method. 

Applicant argues that no specific fluorophores have been named for in vivo, non- 
invasive elucidation of metabolic pathways for any medical applications in general. 
Applicant asserts that the BCECF-AM taught by Walt is for use in assays for cell 
viability. Applicant asserts that Walt does not teach the use of such dyes for the purpose 
of monitoring live human keratinocytes metabolic processes or to determine the 
concentration of metabolites or analytes. 

This is not found persuasive because Cote provides the teaching that would 
motivate one of ordinary skill in the art to use the fluorphores known to able to access 
intracellular information. Walt provides the teaching that the particular fluorophore 
claimed by Applicant is known to possess this property and is suitable for supplying 
certain desired information such as pH. Chick also teaches that BCECF in general is 
suitable as a pH probe (column 14 lines 60-63). Clearly, an artisan of ordinary skill in 
the art of fluorophores used for cell monitoring has good reason to pursue the known 
options within his or her technical grasp (KSR International Co. v. Teleflex Inc., 82 
USPQ2d 1385 (US 2007). 

Applicant argues that although Heller disloses monitoring lactate concentrations 
in body fluids, Heller does not disclose the intracellular monitoring of lactate or ther 
biochemicals. 
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This is not found persuasive because Heller has been cited to demonstrate that 
the monitoring of lactate is known to be beneficial and desirable in the prior art. This 
teaching combined with Cote and Walt motivates those of ordinary skill in the art to 
apply the method of Chick to the monitoring of intracellular lactate as well. 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). 

Applicant's filing of a terminal disclaimer in the copending application is 
insufficient to overcome the nonstatutory obviousness-type double patenting in the 
current application. A terminal disclaimer is required for the current application as well. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 19, 23-26, 28, 29, 30-36, 38, 39, 40-42 are rejected under 35 U.S.C. 
1 03(a) as being unpatentable over Chick et al (US 6,040,1 94) in view of Cote et al (US 
6,485,703 B1 ) and Walt et al (US 6,377,721 B1 ). 

Independent claims 19 and 33 are drawn to methods of monitoring the 
concentration of one or more analytes or in vivo blood glucose levels respectively. The 
methods comprise applying a skin sensor composition to a surface of the skin for a 
predetermined period of time, wherein the composition comprises a reporter dye, 
wherein the wavelength and/or intensity of fluorescence emission or absorbance of the 
reporter dye varies in proportion to a change in concentration of a metabolite or analyte; 
causing penetration of the composition to a depth of about 10 urn, wherein said depth 
corresponds with the bottom of the dead stratum corneum layer, to about 175 urn, 
wherein said depth corresponds with the top of the dermal layer, into the epidermis; and 
monitoring a change in intracellular concentration of metabolites or analytes by 
detecting changes in fluorescence emission or absorbance of the reporter dyes using 
an optical reader, and (claim 33) correlating the change in intracellular concentration of 
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the metabolites or analytes with in vivo blood glucose levels. Dependent claims are 
drawn to the type of stain or dye used, the type of transport technique used, and the 
minimum wavelength detected being above 450 nm. 

Claims 30 and 40 are drawn to the methods of claims 19 and 33 respectively and 
includes the additional limitations wherein the penetration depth into the epidermis is 
accomplished by combining the composition with molecular size attachments. 

Applicant defines "molecular size attachments" as adducts to the fluorescent 
moieties of SMMRs to include, but are not limited to structural modifications of 
fluorescent SMMRs as the additions to the fluorescence structure of: acetoxy methyl 
esters and several others (page 14 para 167). 

Claims 31 and 41 are dependent on claims 19 and 33 respectively and include 
the additional limitations of the predetermined time period that the skin sensor 
composition is applied for. 

The limitation of the depth in the skin of 10 urn to 175 urn is interpreted to mean 
the epidermal layer of the skin. In addition, this limitation is interpreted as not excluding 
the dermal layer of the skin as long as the composition passes through the epidermis 
first. 

Chick teaches an in vivo method and sensor for detecting an analyte in an 
individual qualitatively or quantitatively. The sensor is placed in communication with the 
bodily fluids and once in place the sensor does not exit the skin of the individual. Once 
the sensor is in place, it is illuminated with radiation transdermal^ and the fluorescence 
reagent associated with the presence of the analyte is measured (column 2 lines 31-50. 
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For in vivo use, the reagents comprising the fluorescence reagent are placed in, on, or 
under the skin in communication with (e.g. contacting) body fluid containing the analyte 
of interest (column 16 lines 24-28). This is interpreted to include the epidermis, thus 
meeting the limitation for depth in skin of the sensor (claim 19). Wherein glucose is the 
analyte detected is taught (column 6 lines 35-38) as well as wherein the dye is 
combined with glucose oxidase and uses an oxidative metabolic pathway to measure 
glucose levels (column 15 lines 35-47) (claims 33 and 24). BCECF is specifically taught 
as a suitable pH probe (column 14 line 63), which also meets the limitations for a 
xanthene dye (as identified by Applicant page 8 para 90 of the specification) (claims 
23,25,26,34-36). A variety of modes of placing the reactants in communication with the 
analyte are taught including tattooing and a transcutaneous patch (column 17 lines 6- 
12) (claims 29 and 39). This would inherently include formulations such as a solvent or 
a disposable gel film patch as well as wicking (from the patch) as a form of transport for 
penetration of the skin (claims 28, 29, 38 and 39). In addition, spectra were collected by 
exciting fluorescein at 472 nm and scanning the emission from 500-650 nm (column 1 1 
lines 39-41) (claims 32 and 42). Comparison of fluorescence and wavelength to that 
found in the absence of the analyte is also taught (column 18 lines 5-19). 

Chick is silent with regard to intracellular or extracellular concentrations of 
analytes measured and does not specifically indicate the time period of application. 
Chick teaches BCECF, but does not specifically teach the use of BCECF with a 
molecular size attachment. 
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Cote teaches compositions and methods for analyte detection (abstract). Cote 
teaches the importance of monitoring both intra- and extra-cellular analytes, particularly 
intracellular glucose in diabetic patients since the acute problems related to diabetes 
are correlated to intracellular glucose levels. Too much insulin causes low glucose in 
both extracellular and intracellular fluid (insulin shock). Too little insulin, or insulin 
receptor resistance, causes low glucose intracellularly and high glucose extracellularly. 
Information may be gained simultaneously by using two particle sizes: one that is small 
enough for phagocytosis and one that is too large for phagocytosis (column 24 lines 30- 
67). 

Walt teaches that the acetoxymethyl (AM) ester form of BCECF is non- 
fluorescent in solution, cell membrane permeant and passively enters the cell where, 
once inside the cell, the lipophilic blocking groups are cleaved by non-specific esterases 
resulting in an increase in fluorescent intensity. This increase in fluorescent intensity is 
indicative of the cell viability as a pH indicator (column 1 6 lines 48-61 ). 

Therefore, it would have been obvious for one of ordinary skill in the art to 
include monitoring of intracellular concentrations of one or more metabolites in the 
method of Chick because Cote teaches the importance of monitoring both intra- and 
extra-cellular analytes, particularly intracellular glucose in diabetic patients since the 
acute problems related to diabetes are correlated to intracellular glucose levels. One of 
ordinary skill in the art would have had a reasonable expectation of success because 
Cote teaches that a method for monitoring intracellular concentration involves using 
different size particles (column 24 lines 62-65) and Chick also teaches that selectivity 
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can be accomplished using molecular size (column 16 line 47). In addition, Walt 
teaches that there are fluorescent dyes (such as acetoxymethyl ester form of BCECF) 
that are cell membrane permeant, thus allowing intracellular concentrations of analytes 
to be measured when needed. Further evidence is provided by Applicant's disclosure 
which states on page 18 line 28 of the specification, "it is well known that specific dyes 
bind to cellular structures and allow imaging and anatomical/histological studies of 
intracellular structures". In addition Chick specifically teaches that a variety of modes of 
placing the reagents in communication with the analytes may be used (column 16 line 
37). 

One of ordinary skill in the art would have been motivated to use the 
acetoxymethyl ester form of BCECF in the method of Chick because Walt teaches that 
it is a suitable form of BCECF for use as a pH indicator, which is what Chick is using 
BCECF for (column 14 line 63). One of ordinary skill in the art would have had a 
reasonable expectation of success because Walt describes how the acetoxtmethyl ester 
form of BCECF passively enters the cell where, once inside the cell, the lipophilic 
blocking groups are cleaved by non-specific esterases resulting in an increase in 
fluorescent intensity. 

The application time for the sensor composition would clearly be a result effective 
variable since the penetration of the skin by the skin sensor would be required for the 
proper monitoring of the metabolites and analytes of an individual. The accuracy of the 
results of the method would indicate if the sensor composition had been applied for a 
sufficient amount of time. In addition, different formulations of sensor compositions 
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would require different application times as well. According to 2144.05 of the MPEP, 
"Where the general conditions of a claim are disclosed in the prior art, it is not inventive 
to discover the optimum or workable ranges by routine experimentation." In re Aller, 220 
F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). Therefore, the selection of a specific 
application time clearly would have been a routine matter of optimization on the part of 
the artisan of ordinary skill, said artisan recognizing that the accuracy of the method and 
the formulation of the sensor composition would be dependent upon the application 
time. 

Therefore, the combined teachings of Chick, Cote, Walt render obvious 
Applicant's invention as claimed. 

Claims 27, 37 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chick et al (US 6,040,194), Cote et al (US 6,485,703 B1) and Walt et al (US 6,377,721) 
as applied to claims 19, 23-26, 28, 29, 30-36, 38, 39, 40-42 above, and further in view 
of Heller et al (US 5,972,199). 

Claims 27, 37 are drawn to the method as described above including lactate as 
the metabolite elected by Applicant. 

Chick, Cote and Walt combined teach the method of Applicant as described 
above, but do not specifically include lactate as a metabolite to be measured. 

Heller teaches that assay of biochemicals, such as glucose and lactate, is 
important in medicine, biotechnology and food processing (dairy and wine). Heller also 
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teaches that monitoring of lactate in fluids of the human body is of relevance to 
diagnosis of trauma, of myocardial infarction, congestive heart failure, pulmonary 
edema, septicemia, hemorrhage, and others (column 1 lines 23-30). 

Therefore, one of ordinary skill in the art would have been motivated to use the 
method of Chick to monitor levels of lactate in a patient because Heller teaches that 
monitoring of lactate in fluids of the human body is of relevance to diagnosis of trauma, 
of myocardial infarction, congestive heart failure, pulmonary edema, septicemia, 
hemorrhage, and others (column 1 lines 23-30). One of ordinary skill in the art would 
have had a reasonable expectation of success because Chick teaches that suitable 
analytes include inorganic or organic ions (column 5 line 15) and lactate is an ion that is 
found in bodily fluids. 

Therefore, the combined teachings of Chick, Cote, Walt and Heller render 
obvious Applicant's invention as claimed. 



Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, All 
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F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 19 and 23-42, 54-57 are provisionally rejected on the ground of 
nonstatutory obviousness-type double patenting as being unpatentable over claims 22- 
25, 31-50, 53 and 54 of copending Application No. 11/349,731. Although the conflicting 
claims are not identical, they are not patentably distinct from each other because the 
skin sensor composition of the co-pending application is the same as the small 
molecule metabolite reporters of the instant application. This is made evident by the fact 
that the skin sensor compositions recited in claims 24 and 53 of '731 are the same as 
those recited in claim 25 of the instant application. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 



Conclusion 

No claims are allowed. 



THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAURA SCHUBERG whose telephone number is 
(571)272-3347. The examiner can normally be reached on Mon-Fri 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jon Weber can be reached on 571-272-0925. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Leon B Lankford Jr/ 

Primary Examiner, Art Unit 1651 

Laura Schuberg 



